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(54) IMMERSION ALIGNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an immersion 
aligner which does not cause the deterioration of its 
image forming performance. 

SOLUTION: An immersion aligner which is provided with 
a projection optical system PL which transfers a pattern 
Pa drawn on a reticle R to the surface of a wafer W and 
print-transfers the pattern Pa, and in which at least part 
of the working distance L between the lens surface Pe of 
the optical system PL closest to the wafer W and the 
wafer W, is filled up with a liquid LQ which transmits 
exposing light IL is constituted so that the working 
distance L may meet a relation, L<A/(0.3* 
&verbar;N&verbar;) (where, A and N (1/°C) respectively 
represent the wavelength of the light IL and the 
temperature coefficient of the refractive index of the liquid IQ). In addition, the liquid LQ is 
prepared by adding an additive which reduces the surface tension of pure water or increases 
the interface activity of the pure water to the pure water. 
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* NOTICES 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s) 

[Claim 1 It has a projection optical system which carries out printing transfer of the pattern 
drawn on reticle on a wafer, In an immersion photolithography system which filled at least a 
part of the working distances between a lens side which approached a wafer of this projection 
optical system most, and said wafer with a fluid which penetrates exposing light, When the 
length of said working distance is set to L, wavelength of said exposing light is set to lambda 
and a temperature coefficient of a refractive index of said fluid is set to N (1-/**), it is 
L< lambda (0.3x|N|). 

An immersion photolithography system forming so that it may become. 
[Claim 2 It has a projection optical system which carries out printing transfer of the pattern 
drawn on reticle on a wafer, In an immersion photolithography system which filled at least a 
part of the working distances between a lens side which approached a wafer of this projection 
optical system most, and said wafer with a fluid which penetrates exposing light, An immersion 
photolithography system using what added an additive agent which decreases surface tension 
of pure water or increases the degree of surface activity of pure water to said pure water as 
said fluid. 

[Claim 3 The immersion photolithography system according to claim 1 or 2 whose length L of 
said working distance is 2 mm or less. 

[Claim 4 The immersion photolithography system according to claim 1, 2, or 3 which 
synchronized with a velocity ratio corresponding to magnification of said projection optical 
system, and has arranged said reticle and a wafer to uniform velocity so that a scan is 
possible. 

[Claim 5 The immersion photolithography system according to claim 1, 2, 3, or 4 using light of 
an ultraviolet area as said exposing light. 

[Claim 6 The immersion photolithography system according to claim 1, 2, 3, 4, or 5 which 
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formed a lower end surface of a body tube of said projection optical system which forms an 
optical surface by the side of a wafer of a tip optical element by the side of a wafer planate 
most, and holds said tip optical element so that the same flat surface as said optical surface 
might be made, and cuted off the corners to a lower end peripheral face of said body tube. 
[Claim 7 The immersion photolithography system according to claim 6 in which said tip optical 
element is a parallel plate. 

[Claim 8 Hold said wafer with a holder table, and a wall is set up on an upper surface periphery 
of said holder table so that working distance can be filled with said fluid, An immersion 
photolithography system of claim 1-7 given in any 1 paragraph which provided a fluid supply 
unit so that said fluids could be supplied and collected in said holder table, and prepared both 
sides of said holder table and a fluid supply unit a temperature regulator. 
[Claim 9 Hold said wafer by a wafer chuck, and a wall is set up on an upper surface periphery 
of said wafer chuck so that working distance can be filled with said fluid, An immersion 
photolithography system of claim 1-7 given in any 1 paragraph which attached a hoisting drive 
device to said pin so that said wafer chuck might be penetrated, at least three pins might be 
formed and said wafer could be lifted above said wafer chuck. 

[Claim 10 Hold said wafer by a wafer chuck, and a wall is set up on an upper surface periphery 
of said wafer chuck so that working distance can be filled with said fluid, An immersion 
photolithography system of claim 1-7 given in any 1 paragraph which attached a hoisting drive 
device to said wafer chuck so that said wafer chuck might be penetrated, at least three pins 
might be formed and an upper bed of said wall of a wafer chuck could be made lower than a 
lower end of said projection optical system. 

[Claim 11 An immersion photolithography system of claim 1-10 given in any 1 paragraph which 
avoided interference with a lower end part of a projection optical system by providing a fluid- 
tight door section which can be freely opened and closed to said a part of wall. 
[Claim 12 An immersion photolithography system of claim 1-11 given in any 1 paragraph which 
attached a mirror for interferometers to the side of said projection optical system, and 
established a protection means so that it might be isolated from a steam which emits light flux 
entered and reflected in this mirror from said fluid. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention 
[0001] 

[Field of the Invention This invention relates especially to the exposure device of an immersion 
type about the exposure device which bakes the pattern drawn on reticle on a wafer according 
to a projection optical system. 
[0002] 

[Description of the Prior Art Although the interval between the last lens side of an optical 
system and the image surface was called working distance, the working distance of the 
projection optical system of the conventional exposure device was filled with air. As for this 
working distance, it was common to have taken not less than 10 mm on account of making an 
autofocus optical system intervene etc. On the other hand, the minuteness making is desired 
increasingly and it is necessary to attain short wavelength formation of an exposure 
wavelength for that purpose, or to aim at increase of a numerical aperture about the pattern 
transferred to a wafer. However, since there is a limit in the kind of glass material which 
penetrates the light of short wavelength, the exposure device of the immersion type which 
attains minuteness making of an exposure pattern is proposed by filling working distance with 
a fluid and aiming at increase of a numerical aperture. 

[0003]ln the exposure device of an immersion type, there is a possibility that distribution may 
arise in a refractive index according to the temperature distribution of the fluid made to be 
placed between working distances. Then, the following art is proposed as a measure against 
degradation of the image formation performance resulting from the temperature change of a 
fluid. Namely, as what attains stabilization of temperature with the temperature stable 
mechanism of a (**) fluid, The art indicated by drawing 3 of the U.S. Pat. No. 4,346,164 item is 
proposed, and the art indicated by JP,6-124873,A is proposed as what attains equalization of 
temperature by an excitation agitator style. Measuring temperature or a refractive index to 
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JP,6-124873,A similarly as what is fed back to temperature control with the temperature 

monitor mechanism of a (**) fluid is proposed. 

[0004] 

[Problem(s) to be Solved by the Invention However, in ( ), if how many temperature is 
stabilized, as shown below actually, the temperature control in the accuracy which is hard to 
be referred to as realistic is needed [ the argument referred to as whether it is satisfactory 
practically is not accomplished, but ]. If it takes into consideration also about ( ) that the 
temperature nonuniformity of a fluid influences image formation performance most, it will be 
hard to call it an effective measure. Thus, in the conventionally publicly known art about an 
immersion photolithography system, it was in the situation which cannot be referred to as that 
there is no example which mentioned the restrictions about the optical parameter of a 
projection optical system like working distance itself, and the special conditions of an 
immersion type are taken into consideration. Therefore, this invention makes it a technical 
problem to make easy temperature control of the fluid which fills working distance, and to 
provide the immersion photolithography system which does not cause degradation of image 
formation performance. 
[0005] 

[Means for Solving the Problem this invention being made in order to solve an aforementioned 
problem, namely, It has a projection optical system which carries out printing transfer of the 
pattern drawn on reticle on a wafer, In an immersion photolithography system which filled at 
least a part of the working distances between a lens side and a wafer which approached a 
wafer of this projection optical system most with a fluid which penetrates exposing light, When 
the length of working distance is set to L, wavelength of exposing light is set to lambda and a 
temperature coefficient of a refractive index of a fluid is set to N (1-/**), it is L< lambda 
(0.3x|N|). 

It is a forming immersion photolithography system so that it may become, and it is an 
immersion photolithography system using what added an additive agent which decreases 
surface tension of pure water or increases the degree of surface activity of pure water to pure 
water as said fluid. 

[0006]An operation of this invention is explained below. Distance from a glass surface at a tip 
of a projection optical system to an image formation face, i.e., working distance, is set to L, If 
width of temperature distribution of a medium which fills the working distance L is set to deltaT, 
aberration of an image formation wave front resulting from this temperature distribution deltaT 
is set to deltaF and a temperature coefficient of a refractive index of a fluid is set to N, the 
following formulas (1) will be materialized approximately. 
deltaF=Lx|N|xdeltaT .... (1) 

[0007]About temperature distribution deltaT of a medium, in order to attain the equalization, 
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even if it controls how, it is assumed that about deltaT 0.01 temperature distribution 
exists. Therefore, image formation wavefront aberration deltaF is deltaF Lx|N|x0.01 at least.... 
(1a) 

**** exists. N is the value which expressed a temperature coefficient of a refractive index with a 
1/** unit here. 

[0008]Values of the temperature coefficient N of a refractive index differ greatly with a fluid and 

a gas, for example, with air, to being N -9x10 " 7 /**, in the case of water, it is N=-8x10 ~ 5 /**, and 
there are more nearly nearly 100 differences. On the other hand, although the working 
distance L of a projection optical system of a reduced-projection-exposure device is usually L> 
10 mm, though it is L= 10 mm, image formation wavefront aberration deltaF of the working 
distance is as follows. 

Air: deltaF=10mmx|-9x10 " 7 /**|x0.01 0.09nm Water : deltaF 10mmx|-8x10 " 5 /**|x0.01 
=8.0nm[0009]However, generally, 1 30 or less of the exposure wavelength lambda is 
desirable, namely, image formation wavefront aberration deltaF is deltaF< lambda 30. — (2) 
******(ing) is preferred. For example, deltaF<6.4nm is desirable when using an ArF excimer 
laser with a wavelength of 193 nm as exposing light. When a medium which fills working 
distance is water, at L> 10 mm, it turns out like conventional technology that an yield of an 
image formation wavefront aberration according the working distance L to temperature 
distribution of a medium is too large, and a problem is produced practically. 
[0010](1a) A formula and (2) types to L< lambda (0.3x|N|) .... (3) 

****** 7 nere f ore Dy tilling (3) types, an immersion photolithography system which carries a 
projection optical system by which a wavefront aberration yield produced according to 
temperature distribution in immersion liquid on a temperature stability (temperature 
distribution) realizable basis was stopped by 1 30 or less of an exposure wavelength is 
obtained. In this invention, a wave front aberration amount generated because exposing light 
passes through inside of a medium with temperature distribution is easing a demand to 
temperature distribution by preparing light path length a maximum paying attention to being 
dependent on a product of light path length in the amount of temperature distribution, and a 
medium as mentioned above. Practical use can be presented with an immersion 
photolithography system under a temperature control of immersion liquid in a level realizable 
by this. 
[0011] 

[Embodiment of the Invention Some suitable examples for this invention are described below. 
[0012] 

[Explanation of the 1st example Drawing 1 is shown and the entire configuration of the 
projection aligner by the 1st example of this invention here, in the both sides by the side of an 
object and an image -- a call - via reduction projection lens system PL which has the circular 
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image field constituted centric, The projection aligner of the lens scanning method which 
carries out the relatively scan of the wafer W to the reticle R to projection lens system PL is 
shown projecting the circuit pattern on the reticle R on semiconductor wafer W. The source of 
ArF excimer laser light to which the illumination system 10 emits pulsed light with a wavelength 
of 193 nm in drawing 1 (un-illustrating), The beam expander which operates the sectional 
shape of the pulsed light from the light source orthopedically (un-illustrating), Optical 
integrators, such as a fly eye lens which enter the pulsed light operated orthopedically and 
generates secondary light source images (meeting of two or more point light sources) (un- 
illustrating), The condensing lens system which makes pulsed light from the secondary light 
source image the pulse illumination light of uniform illuminance distribution (un-illustrating), 
The reticle blind which operates the shape of the pulse illumination light orthopedically to 
rectangular shape long in the direction (the direction of X) which intersected perpendicularly 
with the scanning direction at the time of scanning exposure (the direction of Y) (it and) 
[ lighting-field-] The relay optical system (un-illustrating) for collaborating with the condenser- 
lens system 12 in drawing 1 and the mirror 14, and carrying out image formation of un- 
illustrating and the pulsed light IL from the opening of the rectangular shape of the reticle blind 
on the reticle R as the illuminated field A.I. Artificial Intelligence of slit shape or rectangular 
shape is included. 

[0013]Vacuum absorption (depending on the case, they are electrostatic adsorption and 
machinery conclusion) of the reticle R is carried out in the direction of one dimension on the 
movable uniform reticle stage 16 by the big stroke at the time of scanning exposure. The 
reticle stage 16 is guided so that scanning movement of the column structure object 19 top of a 
device main frame may be carried out to the right and left (the direction of Y) in a figure in 
drawing 1 , and it is guided so that it may move also in the direction (the direction of X) vertical 
to the space of a figure. The coordinates position and minute rotation in the XY plane of the 
reticle stage 16 project a laser beam on the moving mirror (a plane mirror and a corner mirror) 
MRr attached to a part of reticle stage 16, and are measured one by one by the laser 
interferometer system 17 which receives the reflective beam. And the reticle stage controller 
20 controls the motors 18, such as a linear motor for driving the reticle stage 16 based on the 
XY-coordinates position measured by the interferometer systems 17, and a voice coil, 
Movement of the scanning direction of the reticle stage 16 and movement of a non-scanning 
direction are controlled. 

[0014]Now, if pulse illumination-light IL of the rectangular shape ejected from the condenser- 
lens system 12 and the mirror 14 irradiates with a part of circuit pattern region on the reticle R, 
The image formation light flux from the pattern which exists in the illuminated field A.I. Artificial 
Intelligence lets 1 4 time the reduction projection lens system PL pass, and image formation 
projection is carried out at the sensitive regist layer applied to the surface of the wafer W. The 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi^ 4/30/2009 



JP,10-3031 14,A [DETAILED DESCRIPTION] 



Page 5 of 18 



optic axis AX of the projection lens system PL passes along the central point of a circular 
image field, and it is arranged so that each optic axis of the illumination system 10 and the 
condenser-lens system 12 may turn into the same axle. Projection lens system PL comprises a 
lens element of two or more sheets made from two kinds of material, quartz and a fluorite, 
which has high transmissivity to ultraviolet rays with a wavelength of 193 nm, and a fluorite is 
used for the lens element which mainly has positive power. The inside of the body tube which 
furthermore fixes the lens element of two or more sheets of projection lens system PL is 
replaced by nitrogen gas, in order to avoid absorption by oxygen of the pulse illumination light 
with a wavelength of 193 nm. Substitution by such nitrogen gas is similarly performed to the 
optical path from the inside of the illumination system 10 to the condenser-lens system 12 (or 
mirror 14). 

[0015]By the way, the wafer W is held on the holder table WH which adsorbs the rear face. 
The wall LB is formed in the whole peripheral part of this holder table WH in fixed height, and 
fluid LQ is filled with the predetermined depth inside this wall LB. And vacuum absorption of 
the wafer W is carried out to the hollow portion of the inner bottom of the holder table WH. The 
annular auxiliary plate part HRS which encloses the periphery of the wafer W by 
predetermined width is formed around the inner bottom of the holder table WH. It is determined 
that the height of the surface of this auxiliary plate part HRS is mostly in agreement with the 
height of the surface of the standard wafer W which adsorbed on the holder table WH. 
[0016]The main functions of this auxiliary plate part HRS are used as a focal detecting face of 
substitution of a case so that the detecting point of a focal leveling sensor may be located in 
the outside of the outside edge of the wafer W. The calibration of the alignment sensor used 
when the auxiliary plate part HRS carries out alignment of the shot region on the wafer W, and 
the circuit pattern on the reticle R relatively, It can use also calibration of the focal leveling 
sensor used when carrying out scanning exposure of the shot region . However, it is more 
desirable to use for the calibration of an alignment sensor or a focal leveling sensor the 
auxiliary plate part HRS and the reference mark board for exclusive use formed individually. In 
this case, it will be attached on the holder table WH so that a reference mark board may also 
become the almost same height as the projection image side of projection lens system PL by 
an immersion state, and an alignment sensor will detect various kinds of reference marks 
formed on the reference mark board by an immersion state. An example of the method of 
carrying out the calibration of the system offset of a focus sensor using the reference mark 
board on a table, For example, it is indicated by the U.S. Pat. No. 4,650,983 item, and an 
example of the calibration method of various alignment sensors is indicated by the U.S. Pat. 
No. 5,243,195 item, for example. 

[0017]By the way, since the tip part of projection lens system PL is soaked in fluid LQ in this 
example as shown in drawing 1 , the tip part at least has the structure where it is waterproofed 
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and a fluid does not sink in in a body tube. The undersurface (opposed face with the wafer W) 
of the lens element at the tip of projection lens system PL is processed into a flat surface or the 
convex whose curvature radius is very large, and, thereby, can make smooth the flow of fluid 
LQ produced between the undersurface of a lens element, and the surface of the wafer W at 
the time of scanning exposure. Although this example furthermore explains in detail later, the 
best image formation face (reticle conjugate side) of projection lens system PL in an immersion 
state is designed so that it may be formed in an about 2-1 -mm position from the undersurface 
of the lens element at a tip. Therefore, while the thickness of the liquid layer formed between 
the undersurface of the lens element at a tip and the surface of the wafer W is also set to 
about 2-1 mm and the control precision of the temperature control of fluid LQ is eased by this, 
it becomes possible to also suppress generating of the temperature distribution nonuniformity 
in the liquid layer. 

[0018]Now, the holder table WH is attached on XY stage 34 so that advancing-side-by-side 
movement (it moves slightly with rough movement in this example) to the Z direction in 
alignment with the optic axis AX of projection lens system PL and the inclination slight 
movement to an XY plane vertical to the optic axis AX may be possible. This XY stage 34 
carries out two-dimensional movement of the base surface plate 30 top in an XY direction, and 
the holder table WH is attached via the three actuators 32A, 32B, and 32C for Z directions on 
XY stage 34. Each actuator 32A, B, and C comprise a piezo elastic element, a voice coil 
motor, a DC motor, a combination mechanism of a lift cam, etc. And if only the same quantity 
makes a Z direction drive three Z actuators, Parallel translation of the holder table WH can be 
carried out to a Z direction (focusing direction), and if only a mutually different quantity makes 
a Z direction drive three Z actuators, the inclination (tilt) direction and quantity of the holder 
table WH can be adjusted. 

[0019]Two-dimensional movement of XY stage 34 is performed by the drive motor 36 which 
comprises a linear motor etc. which are made to generate a thrust in the DC motor made to 
rotate a feed screw or non-contact. Control of this drive motor 36 is performed by the wafer 
stage controller 35 which inputs the measurement coordinates position from the laser 
interferometer 33 which measures each position change of the direction of X of the reflector of 
the moving mirror MRw fixed to the end of the holder table WH, and the direction of Y. As an 
entire configuration of XY stage 34 which used the drive motor 36 as the linear motor, the 
composition indicated by JP,8-233964,A, for example may be used. 

[0020]Now, in this example, the working distance of projection lens system PL is small, Since 
fluid LQ is filled at the about 2-1 -mm narrow interval between the lens element at the tip of 
projection lens PL, and the wafer W, it is difficult to project aslant the floodlighting beam of the 
focus sensor of an oblique incidence light method on the wafer surface corresponding to the 
projection view field of projection lens system PL. As this example shows to drawing 1 For this 
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reason, the focal leveling detection system of an off-axis method (method which does not have 
a focal detecting point to projection view Nouchi of projection lens system PL), Focal alignment 
sensor FAD including the mark detection system which detects the mark for the alignment on 
the wafer W by an off-axis method is arranged on the outskirts of a lower end part of the body 
tube of projection lens system PL. 

[0021]The undersurface of the optical elements (a lens, a glass plate, prism, etc.) attached at 
the tip of this focal alignment sensor FAD, As shown in drawing 1 , it is arranged in fluid LQ, 
and from the optical element, the illumination beam for alignment and the beam for focal 
detection are irradiated on the surface of the wafer W (or auxiliary plate part HRS) through fluid 
LQ. And a focal leveling detection system outputs the focusing signal Sf corresponding to the 
position error over the best image formation face of the surface of the wafer W, and a mark 
detection system analyzes the photoelectric signal corresponding to the optical feature of the 
mark on the wafer W, The alignment signal Sa showing the XY position or the amount of 
position gaps of a mark is outputted. 

[0022]And the above focusing signal Sf and alignment signal Sa are sent out to the main 
controller 40, and the main controller 40 sends out the information for driving each of the three 
Z actuators 32A, B, and C the optimal based on the focusing signal Sf to the wafer stage 
controller 35. The wafer stage controller 35 controls the Z actuators 32A each, B, and C by this 
so that the focus adjustment and tilt adjustment to the field which should be projected on the 
actual condition on the wafer W are performed. 

[0023]The main controller 40 manages the coordinates position of XY stage 34 for adjusting 
the relative physical relationship of the reticle R and the wafer W based on the alignment 
signal Sa. Furthermore, when the main controller 40 carries out scanning exposure of each 
shot region on the wafer W, as the reticle R and the wafer W carry out uniform movement with 
a velocity ratio equal to the projecting magnification of projection lens system PL in the 
direction of Y, it carries out synchronous control of the reticle stage controller 20 and the wafer 
stage controller 35. 

[0024]Focal alignment sensor FAD in drawing 1 is good to provide in two places in the 
direction of Y, and to provide in two places a total of four in the direction of X on both sides 
of the tip part of projection lens system PL, although only one place of the tip part 
circumference of projection lens system PL is provided. The mark for alignment formed above 
the reticle R in drawing 1 at the periphery of the reticle R and the mark for the alignment on the 
wafer W (or reference mark on a reference mark board) are simultaneously detected through 
projection lens system PL, The alignment sensor 45 of the TTR (SURUZA reticle) method 
which measures the position gap with the reticle R and the wafer W with high precision is 
formed. And the position gap measurement signal from this TTR alignment sensor 45 is sent 
out to the main controller 40, and is used for positioning of the reticle stage 16 or XY stage 34. 
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[0025]By the way, although the exposure device of drawing 1 makes uniform movement of XY 
stage 34 carry out in the direction of Y and performs scanning exposure, it explains the reticle 
R at the time of the scanning exposure, and the schedule of the scanning movement of the 
wafer W, and step moving with reference to drawing 2 . In drawing 2 , projection lens system PL 
in drawing 1 is typically expressed with the pre-group lens system LGa and the rear group lens 
system LGb, and the exit pupil Ep of projection lens system PL exists between the pre-group 
lens system LGa and rear group lens system LGb. Circuit pattern region Pa which has bigger 
diagonal length than the diameter dimension of the circular image field by the side of the object 
of projection lens system PL in the reticle R shown in drawing 2 is formed in the inside divided 
by protection-from-light belt SB. 

[0026]And scanning exposure of field Pa on the reticle R is carried out to the corresponding 
shot region SAa on the wafer W in the reticle R by carrying out scanning movement of the 
wafer W with the constant speed Vw for Masakata in alignment with a Y-axis, making the 
negative direction in alignment with a Y-axis carry out scanning movement with the constant 
speed Vr. At this time, the field A.I. Artificial Intelligence of pulse illumination-light IL which 
illuminates the reticle R is set as the parallel slit shape or rectangular shape extended in the 
direction of X within field Pa on reticle, as shown in drawing 2 , and the both ends of that 
direction of X are located on protection-from-light belt SB. 

[0027]Now, image formation of the pattern division contained in the pulsed light illuminated 
field A.I. Artificial Intelligence in field Pa on the reticle R is carried out to the corresponding 
position in the shot region SAa on the wafer W by projection lens system PL (the lens system 
LGa, LGb) as image SI. And completion of the relatively scan of pattern space Pa on the 
reticle R and the shot region SAa on the wafer W will carry out step moving only of the 
constant rate in the direction of Y so that the wafer W may come to the scan start position to 
the shot region SAb of the next door of the shot region SAa. The exposure of pulse 
illumination-light IL is interrupted between this step moving. Next, so that scanning exposure of 
the image of the pattern in field Pa of the reticle R may be carried out to the shot region SAb 
on the wafer W, The pattern image of an electronic circuit is formed on the shot region SAb by 
moving the wafer W to the negative direction of a Y-axis with the constant speed Vw to 
projection image SI, moving the reticle R with the constant speed Vr for of a Y-axis 
Masakata to the pulsed light illuminated field A.I. Artificial Intelligence. A technical example 
which uses the pulsed light from an excimer laser for scanning exposure is indicated by the 
U.S. Pat. No. 4,924,257 item, for example. 

[0028]By the way, when drawing 1 and the projection aligner shown in 2 have the diagonal 
length of the circuit pattern region on the reticle R smaller than the diameter of the circular 
image field of projection lens system PL, If the shape and the size of an opening of a reticle 
blind within the illumination system 10 are changed and the shape of the illuminated field A.I. 

http://www4.ipdl.inpit.go^ 4/30/2009 



JP, 10-303 11 4, A [DETAILED DESCRIPTION] 



Page 9 of 18 



Artificial Intelligence is doubled with the circuit pattern region, the device of drawing 1 can be 
used as a stepper of a step-and-repeat method. In this case, while exposing the shot region on 
the wafer W, the reticle stage 16 and XY stage 34 are relatively made into the state of rest. 
However, what is necessary is just to carry out the fine driving control of the reticle stage 16 so 
that the slight movement may be measured by the laser interferometer system 33 and flattery 
amendment of the part for the minute position gap of the wafer W to projection lens system PL 
may be carried out by the reticle R side when the wafer W moves slightly during the exposure. 
When changing the shape and the size of an opening of a reticle blind, a zoom lens system 
which is centralized on the range corresponding to the opening after adjusting the pulsed light 
from the light source which reaches a reticle blind to compensate for change of aperture shape 
or size may be established. 

[0029]To the hand of cut of scanning exposure of the circumference of a Y-axis, i.e., the 
direction, since the field of projection image SI is set as the slit shape or rectangular shape 
prolonged in the direction of X from drawing 2 , tilt adjustment under scanning exposure is 
chiefly performed only to rolling directions by this example. Of course, the width of the 
scanning direction of the field of projection image SI is large, and if it is ****** in consideration 
of the influence of the flatness about the scanning direction of a wafer surface, when there is 
nothing, naturally tilt adjustment of the hand of cut of the circumference of the X-axis, i.e., a 
pitching direction, is also performed during scanning exposure. 

[0030]Here, the state of fluid LQ in the holder table WH which is the feature of the exposure 
device by this example is explained with reference to drawing 3. Drawing 3 expresses the 
partial section from the tip part of projection lens system PL to the holder table WH. Positive 
lens element LE1 of the convex is being fixed the undersurface Pe at the tip in the body tube 
of projection lens system PL for the upper surface at the flat surface. The undersurface Pe of 
this lens element LE1 is processed so that it may become the end face of the tip part of body 
tube hardware, and the same field (flash plate surface processing), and it is suppressing that 
the flow of fluid LQ is confused. Chamfering work of the outer peripheral angular part 1 14 
furthermore soaked in fluid LQ by the body tube tip part of projection lens system PL is carried 
out with big curvature, for example like drawing 3 , and it makes resistance to the flow of fluid 
LQ small, and suppresses generating and the turbulent flow of an unnecessary eddy. The 
projecting adsorption face 1 13 of the plurality which carries out vacuum absorption of the rear 
face of the wafer W is formed in the center of the inner bottom of the holder table WH, and it is 
**. This adsorption face 1 13 is specifically made from a height of about 1 mm as two or more 
zona-orbicularis-like lands formed in the diameter direction of the wafer W in the 
predetermined pitch at concentric circle shape. And each of the slot engraved in the center of 
each zona-orbicularis-like land has led to the piping 112 connected to the vacuum source for 
vacuum absorption inside the table WH. 
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[0031]Now, in this example, as shown in drawing 3 , the interval L in the best focus condition of 
the undersurface Pe of lens element LE1 at the tip of projection lens system PL and the 
surface of the wafer W (or auxiliary plate part HRS) is set as about 2-1 mm. Therefore, the 
depth Hq of fluid LQ filled in the holder table WH is just about 2 to 3 or more times to the 
interval L, therefore several millimeters - about 10 mm of the height of the wall LB set up 
around the holder table WH may be sufficient. Thus, the interval L as working distance of 
projection lens system PL is written very small, and there are also few total amounts of fluid LQ 
filled in the holder table WH, it ends with this example, and temperature control also becomes 
easy. 

[0032]Pure water with easy acquisition and easy handling is used for fluid LQ used by this 
example here. However, in this example, while decreasing the surface tension of fluid LQ, in 
order to increase surfactant potency, the additive agent (fluid) of an aliphatic series system 
which is not made to dissolve the regist layer of the wafer W, and influence on the optical coat 
of the undersurface Pe of a lens element can disregard is added at few rate. The methyl 
alcohol etc. which have a refractive index almost equal to pure water as the additive agent are 
preferred. If it does in this way, even if the methyl alcohol ingredient in pure water evaporates 
and content concentration changes, the advantage that the refractive index change as whole 
fluid LQ can be made very small will be acquired. 

[0033]Now, although the temperature of fluid LQ is controlled by fixed accuracy to a certain 
target temperature, the accuracy which can carry out temperature control comparatively now 
easily is about **0.01 **. Then, the realistic dipping projection under such temperature control 
accuracy is considered, general - temperature coefficient N of the refractive index of air - 

3 

about ~ it is -9x10 ~ 7 /** - temperature coefficient N q of the refractive index of water -- about - 

-5 

it is -8x10 /** and the temperature coefficient N q of the refractive index of water is larger 

about double figures. On the other hand, when working distance is set to L, wave front 
aberration amount deltaF of the image formation which originates in amount [ of temperature 
changes (temperature unevenness) deltaT of the medium which fills the working distance L, 
and is produced is approximately expressed with a following formula. 

deltaF=Land|N|-deltaT [0034]Here, in the case of the ordinary projection exposure which does 

not apply dipping projection, about the working distance L, when 10 mm and temperature 

variation amount deltaT are 0.01 , wave front aberration amount deltaF . is as follows. 

air 

deltaF ajr =L-|N a |-delta - wave front aberration amount deltaF |q obtained under the working 

distance L in which T**0.09 nm is the same again, and temperature variation amount deltaT 
when dipping projection is applied is as follows. 

deltaF [q =L, |N q |, and deltaT 8nm 0035 Since this wave front aberration amount is generally 
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made desirable [ about 1/30 of the using wavelength lambda or 1 50 to 1 100 , The greatest 

wave front aberration amount deltaF permitted when an ArF excimer laser is used is 

max ■ 

provided in 6.43 lambda about lambda 30 or lambda 50 - 100 ], or 3.86-1.93 nm, and is 
desirably provided in lambda 100 of 1 .93 nm or less. By the way, each thermal conductivity at 
0 ** of air and water, It becomes 0.0241 W mK with air and becomes 0.561 W mK with water, 
and water of heat conduction is better, it can do smaller than it in the air, and the temperature 
unevenness within the optical path formed underwater can also make small fluctuation of the 
refractive index generated in a fluid as a result. However, as expressed to the formula (3), 
when the working distance L is about 10 mm, even if temperature variation amount deltaT is 
0.01 **, wave front aberration amount deltaF |q to generate will exceed allowable aberration 

amount deltaF greatly. 

max a 7 

[0036]Then, the relation of temperature variation amount deltaT and the working distance L in 

consideration of allowable wave front aberration amount deltaF is set to 

max 

deltaF mgx =lambda/30> L-|N q |-deltaT, or deltaF mgx =lambda/100 > L, |N | and deltaT from the 

above consideration. Here, if temperature variation amount deltaT assumed shall be 0.01 

and refractive index variation N of 193 nm and fluid LQ is made into -8x10 " 5 /** for the 

q 

wavelength lambda, the working distance (thickness of a liquid layer) L needed will be set to 8 
mm or 2.4 mm or less. It is better for fluid LQ to make the working distance L smaller than 2 
mm desirably within limits which flow smoothly. While the temperature control of fluid LQ 
becomes easy by constituting like this example as mentioned above, degradation of the 
projection image produced in the wavefront aberration change resulting from the temperature 
change in a liquid layer is suppressed, and it becomes possible to carry out projection 
exposure of the pattern of the reticle R by very high resolution. 
[0037] 

[Explanation of the 2nd example Next, the 2nd example of this invention is described with 
reference to drawing 4 . This example shows the temperature control method of applicable fluid 
LQ, and operating of fluid LQ at the time of exchange of the wafer W also like the 1st previous 
example. Therefore, the same numerals are attached to previous drawing 1 and the same 
thing as the member in three in drawing 4 . Now, two or more adsorption faces 113 are formed 
in the wafer placing part formed in the inner bottom of the holder table WH as a circular crevice 
in drawing 4 . And the slot 51 used for supply and discharge of fluid LQ is formed around a 
circular wafer placing part annularly, and a part of the slot 51 is connected with the external 
pipe 53 via the passage 52 formed in the table WH. Directly under directly under of the wafer 
placing part in the holder table WH , and the auxiliary plate part HRS, The temperature 
regulators 50A and 50B, such as a Peltier device, are embedded, the thermo sensor 55 is 
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attached to the suitable position (desirably two or more places) on the holder table WH, and 
the temperature of fluid LQ is detected precisely. And the temperature regulators 50A and 50B 
are controlled by the controller 60 so that the temperature of fluid LQ detected by the thermo 
sensor 55 becomes constant value. 

[0038]On the other hand, the pipe 53 is connected to the fluid supply unit 64 and the drainage 
pump 66 via the change valve 62. The change valve 62 answers the instructions from the 
controller 60, and it operates so that the channel which supplies fluid LQ from the fluid supply 
unit 64 to the pipe 53, and the channel which returns fluid LQ from the pipe 53 to the supply 
unit 64 via the drainage pump 66 may be changed. In the supply unit 64, the reserve tank (un- 
illustrating) which can accommodate whole fluid LQ on the holder table WH, the pump 64A 
which supplies fluid LQ from this tank, and the thermoregulator 64B which maintains whole 
fluid LQ in a tank including that pump 64A at a fixed temperature are formed. Furthermore in 
the above composition, each operation of the valve 62, the pump 64A, the thermoregulator 
64B, and the drainage pump 66 is controlled by the controller 60 in generalization. 
[0039]Now, in such composition, if it is laid on two or more adsorption faces 113 where 
PURIARAIMENTO the wafer W conveyed and on the placing part of the holder table WH, 
decompression immobilization will be carried out via the piping 1 12 for vacuum absorption 
shown in drawing 3 . In the meantime, it is being continued by controlling the temperature 
regulators 50A and 50B the temperature used as a target. And when the vacuum absorption of 
the wafer W is completed, the change valve 62 changes from a close position to the supply 
unit 64 side, and fluid LQ by which the temperature control was carried out by the operation of 
the pump 64A. Only a constant rate is injected into the inside of the wall LB of the holder table 
WH via the pipe 53, the passage 52, and the slot 51, and the change valve 62 returns to a 
close position. Then, shortly after the exposure to the wafer W is completed, the change valve 
62 changes from a close position to the drainage-pump 66 side, and is returned in the reserve 
tank of the supply unit 64 via the fluid LQ fang furrow 51 on the table WH, and the pipe 53 by 
the operation of the drainage pump 66. Based on the detecting signal from the thermo sensor 
in a reserve tank, temperature control of it is precisely carried out with the thermoregulator 64B 
until fluid LQ returned in the tank can prepare the following wafer. 

[0040]Thus, since according to this example temperature control of fluid LQ under immersion 
exposure was carried out by the temperature regulators 50A and 50B in the holder table WH, it 
collects in the supply unit 64 during wafer changing operation and it was made to carry out 
temperature control of fluid LQ, While wafer exchange is attained in the atmosphere, there is 
an advantage referred to as being able to prevent the big temperature change of fluid LQ. 
Furthermore according to this example, fluid LQ poured into the holder table WH after wafer 
exchange, receiving preset temperature even if -- it is small (for example, about 0.5 ) -- 
though it differs, since the depth Hq (refer to drawing 3 ) of a liquid layer is shallow generally 
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and preset temperature may be reached comparatively early, time to wait for temperature 

stability may also be shortened. 

[0041] 

[Explanation of the 3rd example Next, the 3rd example is described with reference to drawing 
5. Drawing 5 expresses the partial section of the holder table WH which improved the 
composition of previous drawing 3 , and the holder table WH of this example, It has separated 
on the wafer chuck 90 holding the wafer W, and the ZL stage 82 which performs Z direction 
movement for focal leveling, and tilt movement, and the wafer chuck 90 is laid on the ZL stage 
82. And the ZL stage 82 is formed on XY stage 34 via the three Z actuators 32A and 32C (32B 
omits). And the passages 53A and 53B connected to the wall LB, the auxiliary plate part HRS, 
the piping 112 for vacuum absorption, supply of fluid LQ, and the pipe 53 (refer to drawing 4 ) 
for discharge are formed in the zipper 90 like drawing 1 , and 3 and 4, respectively. However, 
the passage 53A is connected with the peripheral part of the auxiliary plate part HRS of wafer 
chuck 90 inside, and the passage 53B is connected with the lowest portion of the wafer placing 
part of wafer chuck 90 inner bottom. Thus, formation of the passage for fluid discharge and 
pouring in the wafer chuck 90 to two or more places will perform receipts and payments of a 
fluid promptly. 

[0042]Furthermore, by this example, the three breakthroughs (two are illustrated) 91 are 
formed in the center section of the zipper 90, and the three center rise pins (two are illustrated) 
83 which move up and down through this breakthrough 91 are formed on the up-and-down 
motion drive mechanism 85. Besides, the downward moving drive mechanism 85 is fixed to 
the XY stage 34 side. Only a constant rate lifts the wafer W on the zipper 90 from a mounting 
surface at the time of wafer exchange, or the three center rise pins 83. It is for taking down the 
wafer W on a mounting surface, and where vacuum absorption of the wafer W is carried out to 
the mounting surface of the zipper 90, as shown in drawing 5 , the apical surface of the center 
rise pin 83 is set as the position which fell rather than the mounting surface of the zipper 90. 
[0043]On the other hand, it is constituted by the tip part of projection lens system PL used by 
this example so that parallel plate CG of the quartz fixed at right angles to the optic axis AX 
may be attached at the tip of the sub mirror pipe 80, therefore lens element LE1 (planoconvex 
lens) of a tip may not be soaked in fluid LQ. In this example, the interval of the undersurface of 
this parallel plate CG and the surface of the wafer W serves as working distance on 
appearance, and is set as 2 mm or less like a previous example. The installing surface with 
parallel plate CG of the sub mirror pipe 80 is waterproofed, and the inside of the sub mirror 
pipe 80 is filled up with nitrogen gas. 

[0044]Thus, if parallel plate CG is provided at the tip of projection lens system PL, even if a 
substantial back focus distance (distance from the optical element at a tip with refracting power 
to the image surface) of projection lens system PL is about 10-15 mm, The dipping projection 
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which set working distance L to about 1-2 mm easily, and reduced the influence of the 
temperature change of a fluid is realizable. Since parallel plate CG can be provided by post- 
installation, it becomes possible by grinding a part of surface of parallel plate CG to the 
1/several about order of wavelength to correct easily the local very small distortion aberration 
(or random distortion) produced within the projection image. That is, parallel plate CG will 
combine the function as a window which protects the latest lens element of projection lens 
system PL from a fluid, and the function as a distortion correction board. Since the image 
formation performances of projection lens system PL including parallel plate CG are 
guaranteed if another view is carried out, there is no change in parallel plate CG being the 
latest optical element of projection lens system PL. 
[0045] 

[Explanation of the 4th example Next, the 4th example of this invention is described with 
reference to drawing 6 . This example is connected also with the example shown in previous 
drawing 5 , and is related with the wafer exchange at the time of using the projection optical 
system which made working distance very small for a dipping projection exposure method. In 
drawing 6 , the reference mirror ML (the object for the directions of X and for the directions of 
Y) reflected in response to the beam BSr for reference from the laser interferometer 33 shown 
in drawing 1 is being fixed to the lower end part of the body tube of projection lens system PL. 
And the beam BSm for length measurement from the laser interferometer 33, It is projected by 
the moving mirror MRw fixed to the end of the ZL stage 82 as shown in previous drawing 5 , 
The reflective beam returns to the laser interferometer 33, it interferes with the reflective beam 
of the beam BSr for reference, and the coordinates position of the reflector of the moving 
mirror MRw, i.e., X of the wafer W, and the coordinates position of the direction of Y are 
measured on the basis of the reference mirror ML. Now, also in this example, the ZL stage 82 
is attached on XY stage 34 via the three Z actuators 32A and 32B (32C omits), and is movable 
to a Z direction and tilting directions. However, it is combined with XY stage 34 via the flat 
springs 84A and 84B (84C omits) at three places of the circumference of it, and the ZL stage 
82 is supported so that the rigidity of the horizontal direction (inside of XY side) to XY stage 34 
may become very large. 

[0046]And although the wafer chuck 90 as previous dra wing 5 also with same this example is 
formed on the ZL stage 82, A different point from drawing 5 is having made the wafer chuck 90 
the composition which is comparatively alike and moves to a Z direction to the ZL stage 82 by 
big stroke (about 10-15 mm) with the drive mechanisms 88A and 88B of two or more Z 
directions. Unlike the Z actuator 32A for focal leveling, B, and C, these drive mechanisms 88A 
and 88B may just move the wafer chuck 90 among the both ends of that stroke, and the easy 
elevation function using an air cylinder, a link mechanism, etc. may be sufficient as them. 
Furthermore in the example of drawing 6 , it is being fixed, without the center rise pin 83 shown 
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in previous drawing 5 moving up and down on XY stage 34. And after the wafer chuck 90 has 
gone up most like drawing 6 f The surface of the wafer W was set as about 1-2 mm from the 
field of the optical element at the tip of projection lens system PL, and the apical surface of the 
center rise pin 83 has fallen to the down side (about 2-3 mm) more slightly than the wafer 
mounting surface of the wafer chuck 90. 

[0047]With the above composition, drawing 6 will discharge fluid LQ on the wafer chuck 90 
temporarily by discharge operation of fluid LQ shown in previous drawing 4 , if the state at the 
time of the exposure operation to the wafer W is expressed and the exposure operation is 
completed. Then, if the vacuum absorption of the wafer chuck 90 is canceled, the drive 
mechanisms 88A and 88B will be operated, and the wafer chuck 90 will be brought down at 
the bottom from the position of drawing 6 . While the wafer W is again carried by this on three 
apical surfaces of the center rise pin 83, It is positioned so that the upper bed side of the wall 
LB of the wafer chuck 90 circumference may become lower than the apical surface (the inside 
of drawing 3 the inside of the undersurface Pe of lens element LE1 , and drawing 5 
undersurface of parallel plate CG) of projection lens system PL. If XY stage 34 is moved to a 
wafer exchanging position in the state, the wafer W will be pulled out from directly under of 
projection lens system PL , and will move to the direction of the arm 95 for conveyance. It is in 
the state set as height which becomes lower than the wafer W on the center rise pin 83 more 
highly than the upper bed side of the wall LB of the wafer chuck 90 at this time as for the arm 
95, and enters into the wafer W bottom. And the arm 90 performs vacuum absorption, lifting 
the wafer W slightly upward, and conveys the wafer W towards a predetermined unloading 
position. Carrying in of the wafer W is performed completely contrary to the above sequence. 
[0048]By the way, since the pool of fluid LQ spreads out directly under the optical path of the 
reference beam BSr in the case of the method that the laser interferometer 33 projects the 
reference beam BSr on the reference mirror ML of projection lens system PL as shown in 
drawing 6 , It is possible to give fluctuation to the optical path of the reference beam BSr by rise 
of the saturated vapor of the fluid LQ. So, in this example, the cover plate 87 is arranged 
between the optical path of the reference beam BSr, and fluid LQ, and the fluctuation which 
intercepts the vapor stream which goes up from fluid LQ, and is generated in the optical path 
of the reference beam BSr is prevented. 

[0049]The upper space of the cover plate 87 may be ventilated in the pure air by which 
temperature control was carried out in the direction which intersects an optical path, in order to 
make the optical path of the reference beam BSr stability more. In this case, the cover plate 87 
will be provided also with the function to prevent the air for optical-path air conditioning from 
spraying on fluid LQ directly, and can reduce unnecessary evaporation of fluid LQ. It may 
replace with the mere cover plate 87, and the whole optical path of the reference beam BSr 
may be made wrap composition with a windshield tube. 
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[0050] 

[Explanation of the 5th example Next, the 5th example of this invention is described with 
reference to drawing 7 (A) and (B). This example combines the center rise mechanism (the pin 
83, the Z actuator 85) shown in drawing 5 with the structure of the holder table WH shown in 
previous drawing 1 , and it improves the holder table WH so that wafer exchange may be 
simplified. And drawing 7 (B) expresses the flat surface of the improved holder table WH, and 
drawing 7 (A) expresses the section of 7A view in drawing 7 (B). From the drawing 7 (A) and 
(B), the holder table WH is held via the three Z actuators 32A and 32C (32B omits) on XY 
stage 34, and the three breakthroughs 91 are formed near the center of the holder table WH 
so that it may understand. In this breakthrough 91, the center rise pin 83 which moves up and 
down by the actuator 85 passes. 

[0051]As explained also in advance, the height of the lowermost end side of projection lens 
system PL is separated from the surface of the auxiliary plate part HRS (wafer W) only about 2 
mm as it is. The upper bed of the wall LB furthermore provided around the holder table WH is 
higher than the lowermost end side of projection lens system PL. Therefore, when it 
constitutes so that XY stage 34 may be moved as it is for wafer exchange and a wafer may be 
pulled out from directly under [ of projection lens system PL , The body tube of projection lens 
system PL will be diameter dimension grade needed, and a part of width of the auxiliary 
plate part HRS will enlarge content volume of the holder table WH in which fluid LQ is poured 
in. 

[0052]So, in this example, as shown in drawing 7 , a part of wall LB of the holder table WH was 
cut and lacked, and the fluid-tight door section DB which can be opened and closed freely 
there was formed. While fluid LQ is poured in, this fluid-tight door section DB has always 
closed the notch section of the wall LB in the state of fluid-tight, as shown in drawing 7 (A) and 
(B), and if fluid LQ is discharged from the holder table WH, it will open it like the dashed line in 
drawing 7 (A). The fluid-tight door section DB is set up in the state where it opened become 
low a little rather than the height of the surface of the auxiliary plate part HRS. O ring OL who 
ensures fluid-tight nature like drawing 7 (B) at the wall parts (notch section of the wall LB, etc.) 
by the side of the holder table WH main part which touches the wall of the fluid-tight door 
section DB is provided in the proper position. 

[0053]ln the above composition, when exchanging the wafer on the holder table WH, after 
discharging fluid LQ in the holder table WH first, the fluid-tight door section DB is opened. 
Then, when XY stage 34 is moved to right-hand side in drawing 7 , a wafer will be pulled out 
from directly under [ of projection lens system PL . Projection lens system PL is located in the 
headroom of the fluid-tight door section DB opened exactly at this time. And a wafer is easily 
exchangeable, if the center rise pin 83 is raised and a wafer is lifted more highly than the wall 
LB. 
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[0054]lt becomes possible to make into the minimum the diameter of the wall LB which 
encloses the circumference of the holder table WH according to this example, There is an 
advantage that the temperature controlling of fluid LQ not only becomes easy, but become 
possible to stop the total amount of fluid LQ filled in the holder table WH to the minimum, and 
the pouring exhaust time of fluid LQ becomes the minimum. At the time of the composition of 
said 4th example, especially since a wafer chuck descends, it is not necessary to provide a 
fluid-tight door section but, and in the composition of the 4th example, a fluid-tight door section 
may be provided still more. 
[0055] 

[Explanation of the 6th example Next, drawing 8 shows the 6th example of this invention, and 
the lower container 7 and the upper container 8 are used in this example. The wafer holder 3a 
which lays the wafer 3 is formed in the inner face bottom of the lower container 7, the upper 
surface of the lower container 7 is sealed by the bottom of the upper container 8, and the total 
volume of the lower container 7 is thoroughly filled by the immersion liquid 7a. The immersion 
liquid 8a is filled by the another side upper container 8, and the last lens side 1a of the 
projection optical system 1 is dipped in the immersion liquid 8a. 

[0056]After being led to the thermoregulator 6 from the outlet 5 provided in the one side face of 
the lower container 7 and receiving temperature control in the thermoregulator 6, it circulates 
through some immersion liquid 7a in the lower container 7 so that it may return from the inlet 4 
established in the other sides of the lower container 7 to the lower container 7. The thermo 
sensor (not shown) is attached to two or more [ in the lower container 7 ], and based on the 
output from a thermo sensor, the thermoregulator 6 is controlled so that the temperature of the 
immersion liquid 7a in the lower container 7 becomes fixed. The same temperature regulation 
mechanism is established also about the immersion liquid 8a in the upper container 8. 
[0057]ln this example, the wafer 3 is moved by moving the lower container 7 and the upper 
container 8 as one. On the other hand, since the immersion liquid in the lower container which 
accommodated the wafer 3 is sealed substantially, it is not only advantageous in respect of 
temperature stability, but it does not generate the pressure distribution by flows, such as an 
eddy in immersion liquid. Namely, although the pressure distribution in immersion liquid serve 
as fluctuation of a refractive index and cause image formation wavefront aberration 
aggravation, That pressure distribution become a problem in this 6th example is only the 
immersion liquid 8a filled by the upper container 8, and even the level which does not become 
a problem practically can ease the influence of the immersion liquid flow of the time of wafer 
movement by forming optical-path L Q of this portion short enough. 

[0058] Although the lower container 7 and the upper container 8 were moved as one in this 
example, only the lower container 7 can be moved and the upper container 8 can also be 
fixed. At the time of this composition, the immersion liquid 8a in the upper container 8 will stop 
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thoroughly. Therefore, among the working distances L, it is more preferred than thickness L Q of 

the immersion liquid 8a in the upper container 8 to form thinly enough the thickness L ? of the 

immersion liquid 7a in the lower container 7. 
[0059] 

[Explanation of other modifications As mentioned above, although each example of this 
invention was described, as shown in previous drawing 1 , since the working distance at the 
time of dipping projection exposure is very as small as about 1-2 mm, focusing to the wafer W 
shall use focal alignment sensor FAD of an off-axis method. However, as indicated by a U.S. 
Pat. No. 4,801,977 item, U.S. Pat. No. 4,383,757 item, etc., for example, The focus detecting 
mechanism of the TTL (SURUZA lens) method which projects the beam for focal detection on 
a wafer via the periphery of projection view Nouchi of projection lens system PL, and 
measures the height position of a wafer surface or inclination may be established. 
[0060]Although focal alignment sensor FAD shown in drawin g 1 shall detect the alignment 
mark on the wafer W optically by an off-axis method, This alignment sensor is also good also 
as an alignment sensor of the TTL system which detects the mark on the wafer W other than 
the TTR alignment sensor 45 in drawing 1 which detects the mark on the wafer W through the 
reticle R and projection lens system PL only through projection lens system PL. Furthermore, if 
it has the projection optical system which carries out projection exposure under an ultraviolet- 
rays region (wavelength of 400 nm or less), this invention can completely be applied in a 
similar manner, even if it is an exposure device of what kind of composition. 
[0061] 

[Effect of the Invention By this invention, the exposure device of the immersion type with which 
image formation performance sufficient within the limits of a realizable temperature control was 
guaranteed was provided as mentioned above. The structure of the wafer stage of having 
been suitable for loading and unloading of the wafer in an immersion photolithography system 
was also provided. 



[Translation done.] 
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* NOTICES 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings 

[Drawing 1 It is a figure showing the overall composition of the scanning projection aligner by 
the 1st example of this invention. 

[Drawing 2 It is a perspective view for explaining the sequence of scanning exposure typically. 
[Drawing 3 It is a fragmentary sectional view showing the detailed composition near the 
projection lens system in drawing 1 . 

[Drawing 4 It is a block diagram showing typically the temperature control and the fluid 
distribution system of a fluid by the 2nd example of this invention. 

[Drawing 5 It is a fragmentary sectional view showing the structure the wafer holder by the 3rd 
example of this invention, and near a projection lens system. 

[Drawing 6 It is a fragmentary sectional view showing the structure the wafer holder by the 4th 
example of this invention, and near a projection lens system. 

[Drawing 7 They are the (A) sectional view showing the structure of the holder table by the 5th 
example of this invention, and the (B) top view. 

[Drawing 8 It is an outline sectional view showing the important section of the 6th example of 
this invention. 
[Description of Notations 

1 Projection optical system 1a - The last lens side 
7, 8 - Container 7a, 8a - Immersion liquid 

3 - Wafer 3a « Wafer holder 

4 - Inlet 5 - Outlet 

6 - Thermoregulator L - Working distance 

10 - Illumination system 12 - Condenser-lens system 

14 Mirror 16 - Reticle stage 

17 - Laser interferometer system 18 - Motor 
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19 -- Column structure object 20 - Reticle stage controller 

30 -- Base surface plate 32A, 32B, 32C - Actuator 

33 -- Laser interferometer system 34 -- XY stage 

35 - Wafer stage controller 36 - Drive motor 

40 -- Main controller 50A, 50B - Temperature regulator 

51 - Slot 51 52 - Passage 

53 - Pipe 53A, 53B -- Passage 

55 - Thermo sensor 60 - Controller 

62 -- Change valve 64 -- Fluid supply unit 

64A -- Pump 64B - Thermoregulator 

66 - Drainage pump 66 80 -- Sub mirror pipe 

82 - ZL stage 83 - Center rise pin 

84A, 84B - Flat spring 85 - Up-and-down motion drive mechanism 
87 - Cover plate 88A, 88B - Drive mechanism 
90 - Wafer chuck 91 - Breakthrough 
95 -- Arm 112 - Piping 

1 13 - Adsorption face 1 14 - Outer peripheral angular part 

IL -- Pulse illumination light A.I. Artificial Intelligence - Illuminated field 

R - Reticle Pa - Circuit pattern region 

SB - Protection-from-light belt PL -- Projection lens system 

AX - Optic axis LGa - Pre-group lens system 

LGb -- Rear group lens system Ep - Exit pupil 

LE1 - Positive lens element Pe - Undersurface 

CG - Parallel plate W - Wafer 

SAa, SAb - Shot region SI -- Projection image 

WH -- Holder table LB - Wall 

LQ - Fluid HRS - Auxiliary plate part 

DB -- Fluid-tight door section OL - O ring 

FAD - Focal alignment sensor 

MRr, MRw - Moving mirror ML - Reference mirror 

BSr - Beam for reference BSm -- Beam for length measurement 

Sf - Focusing signal Sa - Alignment signal 
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DRAWINGS 



[Drawing 4 

LB 50A . 113 50B 55 LB 




[Drawing 8 




[Drawing 1 
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[Drawing 2 
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$*iths*:*>. i^^^cn^ivYwmt^mmx 
m^mm^mm^ tzh-hmgrnxnumz 
tfixo-vyrufoiizcDfi-'ffbtiz. \>%hL.*m 

fts I <mWy?ettfa<nWt-k% < s ^x/n^bw^ 



[003 0] dT, X IRXM&crffim- 

JB»*>6*;P*'r-^WH4T'<0»^BIriiifr*t. ft 

iffi^Offl^jEUyX^LEl^H^SilTV^. Z 
<r>V VX%=t L E 1 COTW Pett, Mt§i£ftO:5 , c«» 
3SHt|5I— fflt^rS J: •? tjpl (777yat-7iX 
lni) SftTfcO. «{*LQ<9»fu&*8to6;ri:£JQi£ 
Tv>l>. ZhlzmuyX%PL<vmfii®&XiQiftL 

Qf*nzm*mmmi i4(i, ffinjH3<oj:3t* 
s&ft^Tffl&oanisftTfc 1 ). a#LQ<oaatt» 

W«Ki8*X2iR3lW6a»OSgaiLfcl»ifiBl 1 3# 
iWUtflTK vltf0©#®l 1 3ii, ItWCIilmm 

gjgoss Ttxjwo&fi mzmfeco e y f-Ti«i<i>n 
* ixm^m > mn*&izimztifi:m<?>%« 

ii&E* l l 2fco&#->TV^. 
[ 0 0 3 1 ] ST . *IS»WTiiH3 t^Ufc i 3 fc. 
W&^VXJkP LCOjtJgCDUyX^LE 1 <7>TfflP e 
f>XAW (XJ4«ftrw-h»HRS> W^ffltO^ 
Xhyt-tiXimx-vySmU^ 2— lmmgS^IS 
S8fL4. *A^f— X^WH^tOlTtSix 

t»*LQ^)»SHqtt. IBBiLK5tLT2~3fllSS 
JSUbfft^itf J: < . tS£oT*^^-f-X^WH<o^jat 
4SS*lX:fi»LB(0iS3«a:mni~l Omraggti 
^. iOJ:3t=3R«tWCli. ftl^U-yX^PL^y- 
df>XT-f x^-yxfc L,TOSPSLSrffiftT/jN§<U^ 

[0032] zzx-xgrnm-mtmLQu.. 

S«TW 0 fiiV ^«**«*Sfflv^6 . ^Jt' L*HM0iJ 

x-ii. w.toLQx?)$mmj}zm-z-ttzkbuz> m 

1.01/ yX3R?OTfflPeWjte¥3-ht« 

■r*iMi*«jitaT*s&iiiiftftsR<o«aiiffli ^^-r 
fr%PtexmuLxti<. zcomnmt ixu. m.t 

T«OfflJf*35fttffiftT/h$ < T'§ 4 k V^^fUUftt 

[0 0 33] ST. ?SftLQOia£fi&!>B&;Sm;:*f 
LT-JE<0f»KT1W»S<iS*«, S^EitKW^tiaK 
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marcs 4»MKi±o. oncga?**. zzx-zco 

O-VtrcfcO. *wlB*f*oiaKflaftN,{i»-8x 

SEfc (attJfe) *ATtSHLT£t4ISflW>«iiiJK 
USA FJi3S«W{ca3tr«S*l4 . 
AF=L • | N | • AT 

[0034] zzx\ wsm&mtmm 

ia££-fctAT£0. 0 l*Cfc Ufei: ScOftfflJRHiA 
F.itliGTFaJ^t&t. 

AF air = L- | N, | -AT = 0. 09nm 

t KIR I y 7r 4 * ? L t ffigSMUtA Tco 

TT. S8H^£»BLfc^tf§fcft4i^«Syi 

AF lq (iJJlT^J:3t^4. 

AF lq = L • I N, I • AT^8nm 

[0035] znmw&tii. -stttuaa* a <d i 

/30$rv>Uil/5 0~l/l 00gK**H*U*fc 

§<1TV^*>4>, ArFX*^vl—ir*ffiofc*£t 
lfW$ft4S*<Oi5®JRi£*AF aai {i. A/30*V* 
UiA/5 0~A/100g*<06. 4 3ft^Ui3. 
86-1. 9 3nmtJt*>fc*U S*L<JiA/10 0 
o>\. 9 3nmJrFt5£#>£>it4. fc«r$"C£Sli:*tf) 
0X;Cfeft4«Re»*ll. SfilTO. 0 24 1W/m 
Kfc&ty, #T0 .561 W/mK fcfc 0 , &0ftim 
*4ncBj£$ft43MT'<0^tr£>«±2 

(3) l^L£«k3t7-*y^T-f**>'*L#i 0 
hLTi, «4-f6«iB«a*AF jB liilFSJRSaiAF 
[0036] *iTJa±«0««36»^. HF^jftiBJOUISA 

AF aa „ = A/3 0^L • I N, | • AT 

AF„ a , = A/l OO^L • | N, | - AT 
£&4. ;^T\ «5&5*i*aflE8Mfc*ATfcO. 0 1 
t:.*J|Ail93nm, t lTttHcLQOmif*Xfc 
«N,Sr-8x 1 Q-s/'Ct-fht, dZ&tZtl&V- 
*>7t<X9>X mWMam*) Hi. 8mra5n 
Ui2. 4mmJrFi: : S:4. S£L<«i. <£-0"7-=*y 

T 2 m m J: 0 1 * $ < Lfc## J; n . JSLLtf) «t d 



[0037] 

<^3i^ttratttaw«rtt&a*LQ<oawij«ffit 

7x; NW^^jWftfMS* L QcoK i? ffiv ^ tSr^t. 
ftoT, 04tt>^T5tOlll , 3*<0&#fcp|fci><0 
tttR-tf)fiP*£ottT**. ST. 04ttJV^T*/P 

7xA«a^c«^«is*ffli 1 3*^§nro 

4. *LTHJB<07X/N«fflSiZ)Eiat{±, MfrLQW 

flaftt»ajtffl^*i«5i*«wKt»*sfi, -e-<o«5 

i«H«i. T-X;pwHrtt»j*$ftfciIR5 2£tt 
L/C. *M»0/t-fr5 3fco&WiTV»*. 4fc*/W 
r-r;kWHrt<09XA«sg|5<oitTfcffi8ftru-hia5 
HRScOSTtli. ^/l^i*?*tf>ffl«il«HS5 0 
A, 5 0B#if#>jA4ft., ^f-^HWHlCOii 

*LTiggffflgff5 0A, 50B{i. fflS-tr>~9--55 
tt ^Tttffi3ft.*«ttLQ<offl«^jg«tfcS J: d 
t. WHP»6 0tJ:r>TIB!»PS*i*. 
[00 38] VNMX5 3J2. mmV^Vfb2 
iitlX. «ttttl&A-'yh64i:*iB3J?>'T6 6t» 
«5fVO*&. «W^*/6 2li $IJ»6 0*^ 
*>»*t JWS LT . fSf*:tt^a.x .y h 6 4 L 
QSr^-'f 7*5 3t$&-f 4ffi$*\ MMT5 3#>£>cO$ 
*LQSrSfJil^>-r6 6 Srrt-LTffi&xx •/ h 6 4 tR 

h64|*It(i. ftiUTf— 7*;PWH±Offl[<*LQ<7)^;#: 

*»t»8[ftLQ*«tfrt4^>'r6 4At, 

4 A $r * y ? L Q^**-je<oiB* t «o 
SPS6 4 Bt*«RJtfeflTV^. S ^(cJ2LhOMAt 

fcv^. aW6 2, .+ryr64A. ffiiSfg64B. m 

&X>76 6<0*ttff{4» M«86 Ot JoTttJSWt 
^JffllSix4. 

[0039] §T. iO±d=Srfllrtt*V^T. "7XAW 
*«*/U^-^WH«t8BS±t«a3n. 
-f^y hSnfe«»«lft<0««lBl 1 3±t»S§fX 
4fc. 03t^tJtKS®*fflOiei : l 1 2$:^LT^ 
ffi®^Six4. i coral. iS«PSfs5 0A, 5 0B(i. 
S&fc$r4ig£t$iJ*flSft|£ftT^4. f lt^xaw 

x(si*> 4> -y h 6 4 fflatw <o m*> o , asiis 

$iifc»*LQ*«^yr64AOfHBtJ:->T. 

5 3, iiK5 2. »5 l?r^LT*;^T-7';HWHcO 
ggPLBcOpMaJt-Sfi^taASil-C, WOS^a*^ 
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76 2#?n-XftS£M&. Z<Mk. ^xj\mzitt 
4S3Ka^7t 4 fc , m*>£.W0mtW76 2tf9u 

1. AMr5 3Sr^-tTttl&a-7h6 4c7)'Jif-7'^ 

a. w-ytytncom-tyv-fr^mmm^iz 

[ 0 0 4 0 ] ^co J: 3 (=*XJtM(c «fc*Uf , ?£?SSgft* 
0»*LQtt*yU^T-^WH|«J»ffl«IBHS5 0 

a, soBfcji-j'cauBiiwsfi, ^xAjaoifts+tt 

iKftL Q£&i&xx 7 h 6 4 MzmWL,Xmfflm?Z> 
Xilz ltz(OX\ •>x^3sgi* J ^4«T*^«g{c^a 1 1 

»*LQo***aflawt*i»jfc**fcs->fc 
m/thi. %t>iz*mmmiz£tu$, wa^c 

*/^T-^WHfcaA§tH,JSf*:LQa. 
JSaKKStLTtt** (0M.HTO. 5*(M) fcUfc-jT 
^fcfcLTt. JKfMiO»$Hq (03#.^) imiX 

m^tMzitm^<m^mz§mini*^. &g 

[004 1] 

msvmmmM] mzm3<mmmi l z^xm5 

/^f-T'/l'WHIi, ^XAW£ftift4'7Xy\f-+-y 

1 1-iv h®mzn o z lxt— : js 2 1 izmtixx o . 

ZL^f- x'82±t»>xyNf-^.y^9 0*<ttB$itT 
U4„ •eLTZLX-r-x'8 2J2, 3o«7)ZT^f-iX 
-?32A, 32C (32Bti^B&) fctfLT. XYX 
T-i"*34_B;:i£ft*>*l4. *LT?-+-y7 9 0fc:HU 
UK 3. 4tBI«fc. MS5LB. fflftTV-MSHR 

s» nmmnmi 12. «*LQ*>tt&, srui 

WMr53 (H4*8g) fc*«$il43I»5 3A, 5 
3B*»-efl-Wl»«S<lTi^4. fcfc'U »gS5 3A(i 
>>XAf-v 7^9 0 rtgBOUKjrU- h g?H R S 
SMHiOfctfoTfcO , il»5 3 BUttx^** .y ? 9 

ortis^o^x/NKsaiofi t<sv^(co^*5o -cv^ 

4. I<?)«t 5 tOx/vT-r >y :? 9 0 rt^^^tC^ 

[ 0 0 4 2 ] $ 6 te*§atH?WL -f-r •/ ? 9 0O4>* 
«fc3o ( 2 0(0^0^) OK3IT19 1 jWMWtfu -I 
1 £MiX±.T®-tl 3o ( 2oco^0^) 
0-fey^-T /rty8 3*^ ±T16IE»t8tS8 5 co± 
fcWt6fiTV>S. £0±TfiJlBIM8f88 5{i. XYX 

t:y8 3(is ?xvN3aai$Cf-^?9 Oico^x^w 



ffiJtCT* Itz *) t 4 tcibco t> <r>X'h 0 , * x; \w#?- 

[0043]-^, *mmx'<m$h%&\syx&? 
L^jfetsasta. -9-ytt«8o<o*iB(c3fciftAxf:ai: 

Qt«*>« z t m^x o izmsttztix^h . *gg%fl 

PEW. M.i}'n±co r 7-^yi/f ^ x^yxt^f) . %<r> 

SOtOWMRCGk^DJWtlHtiBS^iOlSft.. ^7* 

[0044 3 £<oJ: a izik&uyx&p L«05fe3ffi(cTO 
3 F«CG£fftft4J:?fc:1-4fc, JS^vyX^PL^ 

%?frt>&m£X'<V&M) s6*l 0-1 5mmggT-S>-> 

mtn i m%.<D*-y-x'mmhz ttzx*). wm 
toX'&ix^&mmti%m-mMm. (hiutyyy 

^t4. -f=5:*>^, Tff^lRCGttjSiayj/yXjRPLcoft 
4^tt3^4. ^rfe, a^OJKTS-WitfWTKCGSr 

•£*yc&S£i/yx^p L<^«tti8*«ftiEsnTv^« 

T, WTSCG*^lxVX^PL(0ft$tfflO3t^ 
T-C'*4^tC^0(i : 5rv\ 
[004 5] 

[m4WH]SIWIOtKB3] &K*?fc^a54<Dg|Mi]fco 
^UcHJfe^JfctwaL. 7-dfy^T-fX^yxSrflg 

muyXJkP L0M&ff>TffigUzte. m 1 L/C U 
— f T^tf 3 3*^c0#Mffl t'-A B S r £S(fC£*f 
1-4#.^5 7-ML (X^|6jffltY^(6]ffl) 
T^4. tlX\s~fTWft3 3fr!><r)mmt'-&B 
Smli $t^ia5{c*L7tJ:-5 : 5:ZLx-r-y*8 2WSS 

A«l/-fT» 3 3 tCll 0 . #B3fflh'-A B S r <0R 

•r^fc^^xAwcox, Y*m<oii«ffla*». Ms? 

-ML*S»fcLTH-»3*i4. 3HmM(Zt)V> 
Tt, ZL^-f->-'8 2(i3O0ZT^f-aX-^3 2 
A, 32B (32C(i^B&) ^LTXY^r-^'34 
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±.£jR*)tm$>ti. zimki'A'h-mbt&mmb 

$r->TV*4. fcrtfU ZLXr->-'8 2Ji, *<0®mcr> 
3*J9rc«A**84A. 84 B (84CI4flW) £:frL 
TXYXr-> ; 3 4t^$iX. XYXf-y'34|:jt} 

t4*¥*m ( x Yffirt ) oratt#©6-c*§ < &4 i. 

[00 4 6] *UC*3t»0fCt>. *W>H5fcR!**>* 
XAf-^. y ^9 0*<ZLXT-> J 8 2±tiStt^iXl. 

H5kH&S£Ji, ^xa^7?9 0£MSc?>Z 
#AOHMMI88A, 88BfcJ:oTitltt<lfc*#* 
Xhn-? ( 1 0 — 1 5mmgg) TZ LXf->'8 2 

ffiIj&fi8 8A, 88BJ2. 7*-*X-K'jy/<0 
fc#W9Z7??-.3.x-:?3 2A, B, C4:»0rO, ^x 
7 7 9 OSfW h o-^OWtHB-C^US-tt-* 
«WTJ:<, XT* • isV>y*V>?®®Wm'>tzf& 
#&x x 3 >*JBT J: v >. $ fcH 6 OS!**!? 
li, ftoilst^UHry^-r-yXtrys 3#xy* 

lXme<r>X o C>7XA^ y ? 9 0 jMRi±#Lfc# 

WFOffl*»fel-2mmS«R:SSg8<i % *y?-7 
77 , e>'8 3Oifc«ffi(i'7XAf-^.y^9 0<0'7XAt8 
TOJ:9fc*>r*»fcTfl (2~3mm«jK) fcTd^T 
H4. 

[0047] liLLOi o SrflMfe, H6 li->XAW|;S 
*4»KIWTO*>tt»**U *<0«*iWft&%T-f6 

f-+7?9 0±O«frLQ£-HWfc8tfrr*. 

»1Sfif8 8A, 8 8B£ff»$-t*-C7XA^ 7 ;?9 0 

>7XAW<±3o<D-fey^-T7rey8 3a5BMH±fc 
iw«ifenfttkt»c. •7XAf-^. y ^9o^3aoa 

SSLB tolfflBtfimi' VXIPL OftigE ( m 3 
(iW yX3t? L E 1 <7)Tffi P e . 0 5 tTllflfflC 
GOT®) J9tlBKfc4J:3fcffiRfc*>3fl4. *<0 
mxxYZT-iS34Z*;3:^3m{iLmtX®9hZit 
Sk, ^xv\W{itS»i/yX3RPLWirF*»«l*aJ8 
fit, «gfflor-A9 5W*t»«rt4. i<0fc£7 
-A9 5te, »>XA^ v ^9 0WfflKLBO±JBffiJ: 
9»i*<, l.o-fey^-T7rtry8 3Jic7)'7XAWJ: 
0«iS<*4J:p*KSt»3eS*ifc««[-C. -7XAW 
OTffiltAO&tf. *itfr&7-A9 0tt«>XAW£± 

y D- KffiEfclSjttT <7XAW£Sgi£-f 4 . "7XAWO 
iSAIi. tU:<0v-^yxi:{i^<ja»fc:ff*>a4. 
[0 04 8] fcC%TBI6fcji*UM:"3fc. u— 
It3 3##BBt*-AB S r fctMPpyXflP L0J#gg$ 



T+fOfcWTH , *SB 1'- A B S r t L Q fc 
<0Ht*A-«8 7S:iiSL. »*LQ*»fe±Hif 43R 
mgS5rjg®} LT#H?h'-AB S r <93fcKTB£-f 4ffi£ 

**i*jM-a. 

[004 9] *A--fi8 7<0±»Siacii. #B3 
h*-ABSrW3K»S-«J:0^(Cl-4^fc:. 3fe!8i£ 

«*LQfclR& tftt&ii* 1 i £Rkil:^4tStti>fii*. 4 

mi*»*-m8 7lZftlX. «Hf- 
AB S r ^jKK^SrigaiSiT'S LT t J:^. 

[0050] 

imscrmimomm mz^mfonsnm&Mtm 
7(a). ( b ) ixmw-rz . ^Eitwijfeo 

^■fe^-7*77l8ffl (fy8 3. ZiE«jgP8 5) 

i <nxh 9 . ^XA^SrfB^tt 4 J: o fc* 
;^T-^WH^»^L7tt><9t:**>4. *LTB7 

(b) \i*<n&&iintz*>vy^-7)vwnmm*m 

U 07 (A) JiH7 (B) +*57A^acOBfffli« 

•f. *oH7 (a) , <b) a»6$h&»4j:3fc. jJvw 

r-XA-WHfi, XY^r-> ? 3 4±(;3-?OZT^f- 
il-?3 2A, 32C (32BJ44W*) Srtf-LTftft 
*^^-r-^WH<9«t»jfeftjfifctt3-P<Oiei7L 
9 l^l5tt<i>ilTV^4. i«Jta?L9 lfctt. iB»gB8 
5 tCi -5T±T»Tt4 -fe y 9-T >v 7 f> 8 3 *^4 . 
[005 1 3 JfcJct«^L.JtJ:9K:. mis>X%PL 
<0gT«fflO^Sti, ^iiTJim&T-U-HjSHR 
S («7XAW) <?>SB*»6 2mmg«LjWBitTlv5r 

L Bc7)±«ii^VyX^PL(7)STSQffict 0 tKV\ 
t^oT, '>XA3c^fc* > )(c-?-c7)44XY^T-i ; 3 4 

[ o o 5 2 ] * ; xxmmmxit . 12 7 t^-r j: 3 

;^f— ^WH<9gg5LB<9-SP2:-W9X^T, 
DBtt. «*LQ3&«aAS#lT^4fiWi«tH7 

(a), (B> wzuz&ULBffwoxzuzmmvt 

Sfaj$fi4k. 117 (A) ^OKIS^J:dra<J:^tc 
»7"U- hgiiH R S(7)$iWcr>TS$ i 0 i,^Tffi< 3:4 J: 
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dCR$&S*lT^4. 4fc«*K73DB<0|*iMfcJgf- 
4 */L-Xf— TVWWH+ttWtfJMWi- ( MgP L B <0flj 0 
ZZ&m) (cli. H7 (B) <7)«fcoK:?K«tt£iillfr 
4 o y y XO l# XKoisaieKit <^*iT ^ 4 . 

[00 5 3] laJi^JJ^^flUSfctJ^T, *^Xr-X 

*WH|*i««*LQft»flJLT*»fe. »*K7*DB£ 
BK. *<0«. XY*^-3>34*H74T*«C«i 

$ft4£fc£&4. i<ok& N ft»i/yX»PU4T* 

Bv^:«»r«TllDB«5JJ5raaWc<SHtt*. 

•b y?-7 -y X f y 8 3 £±#StfT «>XAfcJB» L B 

#Ti<4. 

[0054] «k*Uf. *A^f— X/kWH*> 

*^Xr-X/l/WHrtfcpfc§ii4i8flsLQ<9 

WBWEfctJ^T. fc*i«>«MfK7«£iMtT<>Av\ 
[00 5 5] 

[*6«2atW*>«g|] ft£H8(;ttfti!ll«>$6agat 

^TV»4. •>XA3S:ttS1-4'7xy\*^-3attT 
«8»7<0rtHe«fc#rtS*i.Ti3'?, T&SS§7<0± 
Htt±a^8«DJgffi(cJ:oT«ffl&h.T*i l J. TSPS 
tl70^^«{ia?«7 at=J:->TS!5^»caifc*ilT^ 
4. ft*±«S»8fcfca«[8a*»«fcS*ir*J0, * 
tf>««8 a 1 OftftUVXiB 1 a#m 

tlX^h. 

[0056] T&mmpwam a<o-»#t4. tsb 

mn 7 <o-flliif CBMtfcjffffi □ 5 i i) SKNttfi 6 Kg 

aWS»7<0«finSfcllHW:aAP4 J: ")T»8»7fc:R 
4±o«f8iLT^4. T«S»7rt<0«RlBJ»fcttffl 

7 fwrnm 7 a<7)iaga>'-5g t %i «t 3 cum lt i> > 
4. *fc±OT»8rt^W8afc-3v»"rt. lem^a 

[0057] COHItWCiS^Ttt. T»B»7 k±« 
WI8t-*i: l/CWW*£fclcJ:9. *x>\3fc» 
i)LTV>4. ffiEfr. tfx>>3*«8W:T»$8rte>« 



4£fcjWB*4. 

[00 58] *;&:*«fc0i"CttT«887 fc J«S§8 
fc-frfcl/CBWU:**. T«*87«)*«:8»U ± 
SS£»8 ^ii>T'# 4 . C<0»jS<Ofc#t 

14. -tSS§S§8 |*J<0«$8 a{i^^(cf?jJ:-f 4 1 1 lz% 
4. L£* { oT7-*yXT4X?yXL<03*>T\ _L 
»S»8|«!«a»8a<0ff8L,J:i3t, TWS»7l*i 
W?S®7 aOHS L^XZ+MzmKBti-tZZttf 

[0059] 

y Xt 4 X 9 >Xi± 1 - 2 m mmmt «*>T>JnS * 

fcLfc. L*>U^* { <5, flaiffcBHSfN, 8 0 1, 9 
7 7*. #Bfl*F4. 3 8 3. 7 5 7*»fcB»8flT 

^4 J: d (c . mv >xjk p L<ofia«fflffrt<osiaa5* 

•>xy\«H«*«ffilXI4«**tHW-*TTL 
-ifl^yX) ^07*-*^«j{li®fl|$-tg{tTiJ: 

[0060] 01^L/t7*-^x ■ T5-f> 
±«075>f ^<yhV-^S:3t^Wfc«iaj-r4t>cOtL?t 

* { . ^o77^^yh-fey9--t)Wf-7^Rta^i^y 

X^P L SraLT^xyxWio-?-^ £fcSW4EI 1 

dp<7)TTR7yJ*yh-ty->r-4 5tf)ffifc. JS^u-y 

X^P L^S-aL-T^XAW±o-?-^ SreiaiT4T 
TL^(7)T7^^yh-fey-9--t LTfcJ:V\ $4>t 
*JK8I4. Jfifttttt (tt«4 0 0 n mOT) <0t> kTS 

<7)^3^MT'J>^T fc^< IHaHcififfl Uf 4 . 
[006 1 ] 
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